Incompletely base-paired flip-flop terminal loops link the two DNA strands of the vaccinia virus genome into one uninterrupted polynucleotide chain.
The nature of the ends of the vaccinia virus genome was determined by nucleotide sequencing. Our finding of terminal hairpins indicated that the linear double-stranded DNA molecule consists of a single continuous polynucleotide chain. The 104 nucleotide apex of the hairpin contains predominantly A and T residues and is incompletely based-paired. These loops exist in two forms, which when inverted with respect to each other are complementary in sequence. Both forms of the 104 nucleotide loop are present in nearly equimolar amounts of each end of the genome. A set of 13 tandem 70 bp repeats begins 87 bp from the proximal segment of the terminal loop, followed by a unique sequence of 325 bp, and then by a second set of 18 tandem 70 bp repeats. The sequence of the 70 bp repeats reveals a 13 bp internal redundancy. Self-priming and de novo start replication models, which involve a site-specific nick in one DNA strand proximal to the 104 nucleotide loop, account for the observed sequence inversions and incomplete base-pairing. Similar mechanisms may be involved in replication of the ends of the eucaryotic chromosome.